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(54) OFDM DEMODULATION CIRCUIT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a demodulation 
characteristics more excellent than that of delay 
detection by an OFDM demodulation circuit while keeping 
a high transmission efficiency equal to that in the. case 
of the delay detection in the OFDM demodulation circuit. 

SOLUTION: The OFDM demodulation circuit is provided 
with an initial estimate AFC circuit 10 that detects and 
corrects an initial frequency error from a preamble, a 
transmission line estimate circuit 20 that estimates an 
impulse response of a transmission line from the 
preamble, a residual frequency correction circuit 30 
that corrects a received signal with a residual 
frequency error signal after the end of the preamble 
signal, an FFT circuit that applies S/P conversion to 
the received signal receiving residual frequency 
correction and then applies FFT to the converted signal, 
an initial phase memory circuit 50 that stores an 
initial phase of each subcarrier, a phase detection 
circuit 60 that detects the received signal outputted 
from the FFT circuit 40 at the initial phase of the 
initial phase memory circuit 50 for each subcarrier, and 
a residual frequency error detection circuit 70 that 
detects the residual frequency error from the phase 



detection signal and obtains the residual frequency 
error signal. 
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l> 7©tBJBtfcra<0«*St1#U tifli«##B8ffl«fcy* 
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[000 1] 

^J§V^*lSIi0!^ifflR#fi (OF DM: Orthogonal 
Frequency Division Multiplexing) fi|# ; S:$l!3?t*#'<50 
FDMJB1UM9BICHU ^C^imgSg^ffi&tftD 
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jqri :jm sip, mm. am "isemmL 

RCS97-210. 

[0 0 0 3] $M2 : T.M.Schmid and D.C.Cox, "Low-0 
verhead, Low-Complexity (Burst] Synchronization for 
OFDM" .ICC'gB.pp.lSOl-lSOS,, 

■jCffl.3 : V. Mignone and A. Morel lo, "CD3-0FDM:A Nove 
1 Demodulation Scheme for Fixed and Mobile Receive 
rs" , IEEE Trans. Commun. , pp. 1144-1151, vol.44, No. 
9, Sept (1996). 

[0004] ofdm«-&©«bik:i*. mmmam 
mma*\rMma&*mQmBrc*>&. mm®, 
iz-owxit. mmmm^&j3tfmmmiz}iy<x&. 

z&m-ttia&wzMLx, wmm***v7*m 

[0 0 0 5] /VrybJBttOFDMm*1:&sakt*m 

£tc«, mti£*m i4xii0i 5fc^-r«fce>*;A-^ 

h7*--7'y h*V8v>P>*i-5. 0 1 4 iz^t A— x h y 
*-w Mcfcwctt. /tfryhOflSBl (014©£*8 

G I fc^-*DATAfcT*«&3ft£OFDM*>>jK;i/ 
[0 0 0 6] lif3£jtiKiJC3t-t<fce>tc. H»;jBL3Ul« 

ifeoF dm#*«d*-y y Tmmto>wm&®!m% 
fc (smmmmm) h»t**. Bji4ics**vt- 

[0 0 0 7] f&^OFDMBmBHtfcBU 
f. Hi lKJSV\T*lireaVr««*. UTtt 

#0>Af5U;i/fI^&2lLTV^„ 01 1 (DO F DMffift 
Pia&Kfcv xT. 9MBfi9id: A FCE8&2 0 0 SMtm 

wm*mEzftt=.&. fft G^f^-yxgsft) \m 
20 naws^-yajaian*. o f DMfit#i£, 2 
vxtcMisas^M^s^ao^r^yr (i»aia» S:«rfShiB 
ttvMftu&flwefcy. 7-yxge»fcj:oT^R 

L-T3inS. F FTEB&2 0 1 *^m*S*lSjMz^Hl# 
tt. Y 'J T«JC51®«a!ElBl» 2 0 2 T?51igta«$ 

[0 0 0 8] AFCEB&2 0 0ttai 2 ©J: "5 tCfiteKS 
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41*. 01 20>AFCHflfc2OOK:j3VVC, {&ffltH&& 
#ffilHS&2 1 lit. S^^t-€-tlS:jl®Eli&2 1 01? 

fflBHG^&*feffi1"S. d^LT'li, 014IC^-*\J:-MC2 
O FDMS/>d?;Wii!ibTra-<D'^U 7^:/;i>P RE# 

[0009] jpiw&2 1 2Hu mm&&mm&2 

^ffiEffi&2 1 3 li, ¥*^b34xfe(SffiIH«K^S: lOF 10 

mmffi&tmbti*. &nw2 1 4«. ^iaa&gig 

[0 0 10] (A2rfl#) ttffiBE&ffifi 
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-Xh7*-V; ht&OFDM^SrjgwS,, O 
FDMJB&D3lI!B&tt01 3©«fc-MC«f£34lS. 
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IH&^7£-ltSfc«>lC, S#S£##*HblCfc^Tti: 1 0 
FDMS/>d?^fc6tr»y h^g©-?— ;i/i^y hfcttitrt 
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2 4 oDm*icisaam*m#*we>ns. 50 
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y, -y-^^yr^^r-vyT^mB^mstis. & 
ffl$*ife<£tBli, MffidR^7-f;^liB&2 3 2-c>'>f 
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fcffittri. (DATA) fcflJJBL 
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fi^#CD^!fflaS^i:«ffl8fiEffl&«iffi-r * O F DMfflft 
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CnVr^^CyMrv h5tsST|BI-'©B!E»lCD^ , yr>^';i/ 

(pre) imvMvmti&oFDMm^z&m* 
&££&ai&i/cvt&. ^©oFDMmniaiiia. ^ 

y r y-fto&m hxwmwmmm^mmmm 

tilliiZfit. *l/C. (DATA) fc$Vgb 

[0 0 2 4] )SffAi0KM!!©h9<y^r>^(c» 
7>^PREtt20F DM^>3jf;i/©K^^-e+4)- 

[0025] »*^3{*. jfftattu&LttiwMijgre 

mm^<n%wimm£wmmz&m-*& o f dm«« 
■nitticisvvc, ims&Mm&mm&D/vrv h& 
BBc3Wi*i«B^y r >^^^&*att»asBa!e6ft 

mm%.AFc\mt. wsssMmmAFcimxmE 
swtSAFciiffli©m*icgsKsn. WE^ur>^* 

^ mafflm&AFc\m&m*rti>3mm%z> itr 
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[0 0 2 6] m^znoFvummmm-t. bio 

(PRE) aW£Ul*vSOFDM<S#S:3«-t 
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tfcffl£fTe>. *UT, 5 s -*** (DATA) StfJMb 

[0 0 2 7] «WM«a«!e80h9'y*>yjctt 
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S*#<DMJSa»^i:«M4ffiS:tftffi-r^ O F DME1S 
OTfSAFCEBSl^ fflBtaffiJI£AFCIlDrcttiE 
Jtffit^AFCEB&flDWAKlgSK^tU ISfB:/'.) 7> >0b 
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[0028] m^m* <do FDMmwmmi*. 010 

(pre) ^yigu^nsoFDM^&s^- 
zztzmfeLx^&o z.o>oFDMmmmmit* ? 
y ryf^zmm Lxm&nmmmi&jkxmfflm 
*ut, T-zm^ (data) wai, 

[0 0 2 9] *£. «MMWR«!toh9**2/ytci* 

^-^-^stfOT-fs©-?, /-wry h^ottws^y 

T V^/l/ P R E tt 2 O F DMi/>/K;i/©Era^^-H)- 

•efes. o*y, n«§©fc«){cA>r^ hfcWini-s^y 

3 Xt±»*^4 ©V%-m^<Z)0 F DMffl^||El&lCfeV> 

r, m&mm&AFcm&t:. swm^&iofdm 
xr>xmritznr~ffimm%frbmm%imm*:9t 

[0 0 3 0] W®m\*. S®-«#S:10FDMS/>^ 
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iz&mxnz. i ooyu yy-fw>&&i$' iofdm 

[0 0 3 1] OFDMffli^RflfftfflT?, (Still 
Stmts. *^MiSgS^«WiIiS&^ ItflB^piMS 

tc «fc ^x*mtzntzffim^frfi>W8fam®m*: 
[0 0 3 2] stti^iiioiit tfriBiEfWMsaa^ 
iE-^So flHtflstt. »*«2, m#&sx 

ftff2fc&j&jt5£t!B&tf>'f l/XJjOxJfBgfCR L 

i|^&#*rt.5ROMS:i8tf, MfCRLST^rfUXA 

^ffi©«istc^«>, wm&&&jmmmim<Dj y* 

[0 0 3 3] RLST;i/^UXA5rfflV^S3.i:lC«k»J, 

l s T)i3v XA^?^v^s*;^■r>y-f 
wwwey) \zm$vxn<z£.tfx-z&. 

l@7b^li$^.So 40 
[0 0 3 4] RLS7;b:JyXM?#«>5>f>A 
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mizwmvtc^ mzmmmizm-3\, \x 1 * □ *s> 

[0 0 3 5] jUOT&li. A*m#5:-^^^UT#{C 
^*«&tBmKC38ftl,&ft. 8WBfiHBtlW»c3fc5^ 

T 1 * B v v«^jraffie^fctfCTs. 
[0 0 3 6] Mgsti. ffcftgu, flt*82, M&m 

3 Xttfj|2#«4 OVvTftjWDO F DMfl!ttMllKIC£Vt 

x. m&%gmwmmmk&\m*:. xm^tt-f* 
mmmm* * u \m\zimzn. tmtomm**v 

Sfict9^f8#CD*S:^Lfc^ 1 ^ a v 93btc V CD 

• w%\m&m±i?zmmwimmz9m^xmgm 
[0037] nantt. j<mto*fr"f** u t#»c 
h;i/&t&m*s. aiafi8»iif5*iii8&ii, itrga^^ 

[0038] i«-wwit mmmmzam 
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[00393 ii#jg9i±, m*&i. m^mz, wm&&\mi& -s-^tv^st^AFcmsfti o. & 

3X^i»*3S4(D^^m*^OFDMM«|)8IiI^&^CfeV^ J^Sjt^IUBS 2 0 , ^JSIi&g»ltlEigii& 3 0, FFTIS 

-c. ms^sas^^miag&5:> A#«^e>a3M# 10 K4 0, ^ossc^b^^uisi&so, {afBfti»&6o, 

fcgg^stu -y-^-r u Tmzms3m8&ffi£sm<D [00443 * fc. 5 ommm, mmm%& 

sri^-rs^^ hjvusmmmn. turn** h/mamm m. ^mm^mmm&xmmmmmiEMm\i. 

izimztu torn** h)immm>mtim^imm ^tisiw&i 0 1, wmmtmwmi 02, w 

istc^um ivuv?&t-*xmmmm!m&$: w&i 0 a, w&nwmwmmw& 104, m&m& 

tmt&mmmmt-em&^tzztzirMttz. 1 0 5, &mm*mmm 1 0 oRammmmm 

[0040] mmim&iBmizKtiiB^-fr e>33&&»- »io 6tc*tf&-r 5. 

srK^-rs. h;i/iP39mi8&ii, yr&ictfr [0045] miz&'i <wmm&, ^^tfVJimm 

\MM^toJ4Xffi**m&z>. w&&m\t. mm xxmMm&it* tn*naBBaaii 1 1, na-^* h 

*9 vMmmm>\&im^m&m\^mskhttM, Mimmi 1 0, mmm&\mi 1 2, h;i, 

i*uyv&t=.*)<mmmw&wi&*mttz>° atmra&i 20, &iEifmi3 0fttfft)niiifti4o 

101*. fjM&SU, ft#«2, »#«3Xl41t^S4© tCMfS1-S. 

V vf F DMffl^SEIS&lCfeV vC, J^^aS^ [0046] 01 CaVf O F DMEtgiJgtHE&Wu 

M&ffillB&S:, A###^e>£3i&#&K^S3®iJ& nfeOFDM^^-* h?*-vy >#01 OKj* 

^fis^EB&i:, wta^afia^)i5fe6tHi&{cg^$ tu -y-^ z t lx v @ 1 o £#rb-ts 

WcSttU Glffiimm^ZmJTt&m&fflS&t.. Itf <&^y7>:f;i/PRE#2 0FDM^>7}<;McaioTi&fc 

isa*i^^>RtmiB*!M^^^utBiKicg^3*u 30 ysgbsais. ssa^yr^yOi/PREfco^ 

<Z)«^8(flCta©«^«:lt»U t&iBS£#BSfii«i:y*#^ 5. 3*\,e><Z>:/y7>?Vl/PREia8vvC, M-\H> 

^=¥-VUTlC*N-<5fi3B^fI^C!)*S:ip*IUfc^ *-A;i/G I ^-^DATA^TMS^ftSOFDM 

mmtx-m^Lfczt^^t-t^. [0047] mi^-roFDMmmm^\i. mm 

[004 13 mmim&mit* A±fs-^e>28sif* ^AFciag&i o, &mm&.\sM2o, %mmmtt$ 

siE»ii y r^ciina^ jeito 3 o , f f teib&4 0 , *gj«ficia* ^ u ess 5 

m^M&smnmtim^ zmmmicgm u mm 0, tmmsame omm&mwimm&mimi 0 

2flre*tt2rr«. shr-¥^iib&^ tm&E&m x-ffi&zi\x^&. 0ii3t*^« ofdm# 

a^taiBMBficfs^ * y EB&jm:&**^#fc*0s8b 40 ^£ Lx&mittstifc&Ro-v-ttv tcdm^^^ 

*evv^^#ir U TJC*ft-5(ftffll^8^0*S:WU [0 0 4 8] S^afi^SMStlfeO F DM^l*, 0 

fetfc i^ny^*fc»;©«®^JSa!C^S:tt»-t*. ^L«:v^A/D (7tay/f^y*;i/) gmmizj: 

[004 2] -DX^VUMSmzamHtl. *JS»t3£AFCIlK&l 

[«W<O^Jfi®^J!8] (Sil<B|&86©7§9S) OtCA^StlS. ^©O F DMrn^itmrnm^X-^ 

oFDMmvmmiz-D^x. bi. as. H6&otei s. *j«^AFctiiB»i o«. o f DMfit-^Hc >f y 7 

[004 3] BIltti®^J»©OFDMffl«SSIiIft«:5% 50 S„ HSBJftfcAFCEB&l 0l*^mbfe«^«[ 
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[0049] wm^AFcm^ioK^xwsmm 
mmmEznt-o f dmm#*^»«^iid» 2 0 

e (n) = r (n) -WH- (n-1) • u (n) 
W(n) =W(n-l) + k (n) • e *(n) 
P (n) = A.-1 P (n-1) - X-l k (n) • uH( n ) • 
k (n) = (1-1 P (n-1) • u (n))/( 1 + A-l 

<BU e (n) : mmm&O h)V 

r (n) : £fWS# 

u( n ) -.mmm^thfr 

W(n) : ffi&jysVlXl'XtfyX'tir 
k(n) : ii)Vry>f-i yiz h;i/ 
P(n) :ffig§tf?U 

ZOfflTUX&Sfi^'V? hfru (n)#gEfcn?&5fc«>, 

mwyWy** h;i/k(n)<D3ES^n?fes^(3)^; 

&tfS&(4 )5&Co WTtt, gfl«# r (n) &A2rr*ltf 

mr-itm 3 )5£Rtf&( 4 )^;olimmo7 J - * *»» 

LfcROM&fca&^!S&2 0JCrt;$bT&y, 3© 
[0 0 5 1] *<Z>fe«>, tei£B&ft5£[@H&2 OOWSPT-tt 

■&„ i«5$7-yxg®i (f ft) e>tfj>hmt 

Jfc-&#£*C (N>M) <D$fctftftiL-?2>£.mfeU & 30 

as&iiJtiiBfc 2 o o>r & tU£f •& * 

♦v:/»&fi*3U^MlC)£«\ (N-M) <D9v7\Z-D 

[0 0 5 2] -Y>^;i/Xl/X^>?.5:#«f)S*«y^eS[S: 
S^MMSMfCK^f grille i»J. £i£Bgi&jM&2 
Oc»&^£B!J^&;ifcj^trc&S. Lfr=fo, ,/ 

[0 0 5 3] ^SIBit«lli&2 O-ejfJtSftfc-f 

^^doxii. ^mmmmsmzo^w). ff 40 
Tmi4otcA*stis. fiu ^aa8»*tiEia»3 

0 x-\M ysvvx \/xtfyx\ztt UTfafc-s-f , 

*V&W l/JXdO* * F F TEB&4 0 »C 

ffi^fS. FFTUS4 OCDW&y-Vx^miZ^ 
T, F F TES&4 0 O&ljVZMV-f** U T^tC^XJIS 

[0054] *SNC F F TEB&4 0 nmtft 
*«fiffiB(ftffl>l ; EUliIi&5 0tCfB«3tl&. M7>y* 50 



29604 U*3}<>;* 3(Z>^fi8T* 

tt, lsaa«^Iifi&2 0»cfe^s>f>/'t;bxi/^jK>^ 
0>i«£tCRLS7;W:l'J;XAS:teffiUTV\5„ RL ST 
;i/ XMi. #ctf>SS( l )5£~S&(4 )^T?^$tiS. 
[0050] 

— (1) 
— (2) 

P(n-l) ••• (3) 

uH(n)-P(n-l)-u(n)) ••• (4) 

pREo^m wm&A Fcms&i o t-wmm 
aaasuEinK 3 o «. «®^aHs^^ffiiiffi& 7 0 & 

[0 0 5 5] m?MjZeSSEfSl£lH0^3 OT'^^iffi&tag 
*^liE3nfc«#li, FFTEB!|4 0tCA*3nieS$7 
- U xgE&£*x£„ F F TEBSH 0 G>m,MZ\ii*7*V 

FFTEl»4 0^mA^SMift»Cf»SleCDafe^^i, ft 
6 0tCA±£*U *ffi8(fiEffl^^UEiS!S5 0*> 

e>m*sns-9-^^ u rm>wmxm^iz iotfe 

[oo5 6] «®^«aEs^^ffiiag&7 oi*, &*b&& 
mm e omttzmmtm^izm^xysmmmt 

8MIEIHS&3 01CBW5. ^JSafc£mg#tffi[IlB& 
7 0«u J^^aaS^^mtcA^n^h^Sr^i: 
OFDMM#©^-*DATA£f!Ml,T&@M 

jsas^^* b 5 y > 

[0 0 5 7] ±8B©«fce>fC. EJUCaVtOFDMJBftH 

*fiZl*r-*DATAZmm-tZ>fclb. OFDMif© 
2 0FDM2/>3j<;i/'r-H) > "eS>S. aitCatfOFDM 

ffl«iJIHI»s:ffl^^s«^^c(i, «a-t*^ur>^p 

R ECDafct^Lfe*;^-* D ATAKWBWrtW^ 
ttJ&<, iSi^&ffe>OFDMffl«i(8IiI»<Z)©^i:ra 

[0058] ®i<DOFDMmfflfflBmizm^z>wmm. 

^AFCIHIlOlt mtiH5<DJ:^tC«fiStStVS. 

®5*imtz>t.. z.<zmmmz.AFc\mi o«s^ 

M^SMIiBSl 0 0, SgJilHlB&l 0 1, ftfaHM^ffi 
IUBI10 2, TJ»103, lOKB^tZSK^^mESI 
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1 04, mmmi 0 5&xmm^mmiEmio6 * 

[0 0 5 9] Wm&l 0 114. A*i#%10FDM 
ime&l 0 2i*. A^f8#£:5iJ»&l 0 l^ffi**** 

[0 0 6 0] ^EB^i 0 3fcjU 8£^fc9-cDgaf fcRfc* 
i-Sfe&K&ffilI]^fcffl[l]8&l 0 2#ffi;£rrs<&*BlS 

8fc^&fflEB& 1 0 4 «u ¥J6EB» 103 »C«ko-C¥*& 
ftSftfctfctlllpjgfc* 1 0 F DMt/^UDJSaTCBfcir 

•rs. 

[0 0 6 1] m?, lOFDMi/i/^WD^Ilt M 
fmvm-t. ftot, 1S!ffi3^jSSR^^ffiIiB&l0 4tt 

^ay^^;i/X<z>i^;i/^fefeU®{4tBiiM^sm^"t- 20 

£„ stuts&i 0 sw, maffimmmimm&i o 4 

[0 0 6 2] A^^JbWft£AFC[ElB&l 0 

d(n) = d(n)-t an (2- i-w/N) 
feu ((2-H))t/N)^tan-l(d(n))<((2-i+l) 
jc/N) 

N 30 
i : 1~ (N-l) ©S?38 

^ h;i/ilS?liB&i 2 01*, &*<7>$m&fflfc&mi 

1 2wy*^ u Tmz&tobtircmfr** hn<& (n) 

[00 6 6] JglEgS (.7-99>¥*yh) Effi&l 3 0 
WvatdSiSB&l 2 0#ffi;frr.&fg#tf>i£lE&& 

mumm^z iof DMs/>*^jwB-eiiidW"*. 40 
aBjui&i 401*. smssmi 3 o^g>m^ti^ 
«waBaiet*awb*js*fem^* (Bsmmm 

@ 1 3 0 tcm&nsns. 

[0 0 6 7] m2<D$m0Mm CI0>7gJBCDOFDM 
JStfiiailB&fCtDVvt, E82aot07S:^flgLTStWr 

&m8\ztt&-t&„ z<mimmi<n^(mi&o&a& 



mm 1 0 6 1*. sM«#Jisiiiffl& 1 0 0 

[0 0 6 3] 01lCaVtOFDMffl&i3 

EH&<D«@^?sas^«imEiK 7o&06©j:e> \ztm 

0S&7 OtemfrK*; h/uMffiEKl 1 0, Sffimi&l 1 

l, astt&aH&im&i 1 2, w Y)\smm&i 2 
o, isffigaafti 3 ojkmmsmi 4 o-etwtanr 

[0 0 6 4] ms^9YM*mmi 10, 5®©Hg&l 

1 i&T$$m8£m&mi 1 2^ ofdmb*:* 

nS. JffiW&l 1 ltt. A*«^&10FDMi/>3jf 
1 1 OWu A*«^tJl®iB&l 1 llC<fcoTM®3*x 

fete, »£#Bfc£tIIg&l 1 2Jig#/<* h;i/^mta8& 
1 1 OtfifctrtSHa^* h;i/d(n)fCov^, #C<Z>& 

[0 0 6 5] 

... (5) 

o f DMffiti: br#Mf b3ftfc#»©-9-^* v y r© 

fcRLTv^*. mziz&^xm i<Dm&<nmmtL 
m— a>mm\z\$m-~ ®^s:^TgtL/Tfes„ w— <z> 

[0 0 6 8] d©#3!§KMi» »*«2©1^StSAFC 

urn &5mffi&m. Tm7-v*mmm, m&m 
mmEsm, tmm**vm&, mmmm, m 

10, &mm&m2 0, fftiib&4o, ^mm® 

jSWSlBil?&3 5, «MMMI*<EUliOft5 0, tefS^gia 

[0069] m^msommm, ms**?** 
&mm&, mmmtxim, msmm, mm -mi 
m&Rxmmmi^ *wetw&mi 1 1. 
^ s^mm^i 1 o, 9m&&mnmi 1 2, ^ 

O F DlMMtt. a® StlfeO F DMA^/t- 
h*^Hl 0tC5t-t^Src«>Si4:S:3®£ 
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[0 0 7 0] mZG>OFDMm®mm&\Z.&\^T*i* o 

SiSnfeOFDM«fttFFT 
EDS&4 0lCA*S*lTliBl7-Uxa^S3EtlS. F FT 

[0071] msmmmem3 sizz^xmsmm. 
m^x-*?**vr&izm!&ft&. (*ffit^saa»6o . 

2tCA#3*iS. 

[0 0 7 2] ^JSi2i&[gigt&ffitII&7 2Mu 
EB&6 OA%*-rs^ftffi*«^i:*Mata^ ; EUIiI!!& 

5 o ^Hi*i-s««Bfi5ffim#i: zmm lt, y 

s. ^@Mi2sm^i^miBS!i7 2(ju ^©^izm^o 
[0073] m2a>%mmfflmm&m 

EB&7 2ti07<D«ke»fC«l^3*lTV^. H7tC 30 

ta»7 2ttn^/<^ h^mnB&i i o, siw&i i 

1, 1 2, igiEgaiB&l 3 5, 3SR 

• 1 5 oxxttrnmb 1 4 0T*#&&**vr^ 
[0074] mai^8saiB&6o^e)ffi*sns«8ftffi* 

^ u ts» 5 0 ^w*-tsiDSBficfa«>€#tt'y-^^ u r 40 
«S8®*gfcffiEi?&7 0 tm®iz. mt**? hntsmm 

1 1 oii^JM^tmsmi 1 n?®&S4ifc#£i: 
aStt&Hg&llO&l 1 2li. h;i/*fcfflli»&l 1 

[0075] j&s&smi 3 5tt. -y-^rur#»c 
a3Hffc£i»*Effi&i 1 2^e>m*sn*iS4>'<^ h;uz> 

ES& 1 5 0 tt. ^©)E»«:l8**Sfe«>{C, fflFgta 50 
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era* =e u iu»^m*-r «xatam^©m* 
[0076] mi ■ warn 5 oti^^bfc 

im* 1 O F DM^>7tf;i/©jf $T'RmLT, * a * * 

*. mmmi 4 ot*. ^raom 5 o#atir*- 

[00 7 7] (^3CDHHfeCD^fiB) ^OJgflgCDO F DM 

mommiz^x. m&xmaz#mi,xwffl-t 

WX3bZ>. tB3&Z0J&lnOFDhW1Memtafct 

&m*7iit-7u*t>;mx'ibz>. m3\zwrf±^^m^ 

O F DMift UT^M-fbS tlfe#IR<7)-9-^^ U TO) 

m—oymMz\sm-<fM^^.^x^\yXtb^ m—<o 
mktz-3\,\xismi*: j 4m?z>. 

[0 0 7 8] Z(mmX\i, S^30>3OJ8J£}£AFC 

mm, mmm, &mmwmmm, m&y-vx. 

0, fEemmiimzo, &mmm&\m8 1, 9 
v^mm»s2, wsmao, ms^mmBm 

3 0, FFTE1K4 0, WMlim** 1 ) EB&5 0, Gffi 

mtm&e o, msmmsmmkim&i omjs-ts. 
[0079] ttz, m^m. 9 oy9m8£mm&, ^ 

DK112, «*hAfflm*l20&Zf&JE3Bmi 

3 o ic^usi-e. s i oymfmmi ra«ic, @ 3 \zb 

-rOFDMffi^JEi&ti. S#3*VfeOFDMM#®y^ 
-X h 7* h^H 1 0 IC^f^-efeS ZLt&M 

m^SttCOV^Ttt. H3©OFDMffl«|liHD»tt01© 
OFDMffl«IHtHB&i:ra-T?&«. L*»U 03 ©OF 
DMffl«MlSS(C(i^JS5g®t^ia2S 8 l &tf * -y >r 

3mm&ititix^i>. 

[oo8o] mKDmmmzmtmmz. @3cdofd 




(13) 

23 

;i/p REamx&msi'cwsmms^immtinxm 
s*vs o f DM«#wu &mmm&3BM 8 1 xoss 

@HlS$8 0lCA£3n-&. fc£&3gS£J££lin&8 1WU 
3fWS# p ( n) tmmm^u ( n) iKDfflggiC «fc y 
#<B>fWt;i,;* &ft&1-S. ffiU 

[0081] fci£lfc5I®tJ£tII]i&8 1 tt, #tt>fc 10 

ifcrni-s. 9vzfm8$ms2\z. &m®$m&\m 

S-TSo *y?3SiR!II»8 2<&^Lfc*y:^<£5x£ 
[0 0 8 2] 3i@EIft8 0»*, eS£&&5i@JiSBlI»8 1 

y ^^iaB& 8 2 0>#!®c£«fci$isi;ett, 

8Sfi3£|@Ig& 2 0 [Z O F DMif £5I@-t S. 20 
[0 0 8 3] fcj£&«sj£llB&2 Olca3ttStei£K0>fiJ£ 

jcmv * v ■mz&mmm&.m& s 1 * v 
[oo8 4] z<mmx'& ®3amsfHffl8&mim 

lE]i«&7 4tt08<O«fce>lC«|fiK3tlTV^ 1 , 08&#flB1- 

IBB112, **hnsimm&i2 0RzmiE&m&i 

#fife£[II?&l 1 2tcm*nsn. gSHfi!^#Bfc*3*i£. 

[0085] me^Ltzfmmmimgtfitiim&i 2 

T*tt 1 O F DMi/>#)lffi(Dmm*)^mffi&ZVfet* 40 
l/0**#. H8(7)«®M«a»^^ffiEIM&7 4tt3®3 
j&HB&asOftl 1 2fCA#3ftfcafi^fc{£ffi*^3®3 

lcid86iCaVtmaKi 4 0 fcAttS&Kli&vi t£ 

[0 0 8 6] (^4©Hifi<D^J!g) i<©^J»©OFDM 
WSS3[Ii&lCOV*T, 04,&tf09«:£flaLTSW8-f 

##1 oica-usi-*. ^ <mm\t.m 2 <z>3ag©jgflg<z>& 50 
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ffi8M*7X-r7U V 9mT'$>£. @34 lCaV**V\|Q» 
rttaSl/TV**. 04lC;i3VVC3&20>|gigCW£ 

[0087] zoyfflfoT-i*. m#m4 OWm&AFC 

meek, mm&t^vtm, mmm\mxxm/g 

0, &mmzm&2o, &mmm&®m& 1, * 
v7mum8 2, wm&so, ffthimo, m 

[0088] o<D^ia^Rfe6iii?s, m 

EBfri 1 2, iSftiE^misi 3 sRxmm-wmmi 5 

0 lC*ff5fS„ H4 tCjjVr O F DMffi^MUP&tCfi^S 

wcwu m20D|yga)^ffii:ra-tcj&oTv>s„ 
04®^B&S©i^tiIB&8 iaof*9^3«Ria»8 2 

[0089] ^(mmx'\i. mcmMmmGm&m 

Effi|7 6li@9©J;e)fC«te)t3*vTV^„ agS:^^ 

1 12, 52iEgai]»13 5Rl^?-5pi^l5lKl5 0T? 

«anTv\*. m<m&&mtgmmi\m7 6\z 
mmswmkmm 7 2 -ei* 1 o f DMS/>^;i/fs«xa 

tiBI7©Sffl£liI&i4 0S: < 25li:L*vv ^©fcft, H 
[0090] 

ffit&^-egSOTf, eaBWS:mi-Siii«:<. 8t 
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[Hi] mi<Dm/so>j&i&<noFDMm®m\Bmzm-? 

[02] &2<»^<mi&<DO?DUmQ^m,*i7ji~t 
[03] &3<Dm&<^t&<OOFDMm®MWmZ7ji* 
[04] ^4CDHJg<3W^SB©OFDMffiffiiiIiB&S:^-r 

[05] mmfeAFcim&mmzm-t^uvtm 

[06] ^^jm^tftmiiB&^^^i&^-r^D »v 
^0-e&s. 

[07] mimm&^&m\m<Dmfmt:7K-t-7uy 

*0T?&£. 

[08] ^^fflSS^Iftmiill&0)«SfiR«IS:m-r^*ay 
*0T-&.&. 

[09] j^^ami^^ffiia»«>«i^^^t-^ay 

*0T-&£. 20 
[010] HS6®^ffiT?«v^A-xh7*-v^h& 

[01 1] ti^3l^©OFDMffl«iSIiB&<DfilfiK(l)S:^ 
[012] (!fe^©AFCIiIS!&<?)«l^'S:3ti-^a^^0 

[013] mmno f DMmigisiiB&®^(2) 

i-^D»y^0T-&S. 

[014] tsas«T»«v%«/t-xh7*-vy MD& 

^t^0T?feSo 30 
[015] {i£fe0g-eMv>£^-;xh:7*-vy M2)£ 

[«P3©»W] 

10 «D8BJi£AFClS8& 

2 0 fca£»it£[ElB& 

3 0, 3 5 ^@^2S51ffiiHiB& 

4 0 FFTEK 

50 matmttvim 
eo mmmrn 

7 0, 7 2, 7 6 #©jai83S^t&milI» 40 
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80 «BEf5n» 

81 &mMm®zm& 

8 2 *??5MR|iBfr 

100 SMfi#M5£ias!& 

101 mmm 

103 mt$m& 

104 «j^?za@^tB[QD$ 

105 susm^ 

loe wmmmmssmm 

I I o hMtimm 

I I I wm& 

1 1 2 aSS/fcfrBfcfet§IS!& 

120 h;i/ang£iag& 
i3o, 135 m£&m& 

140 ^EB& 

150 ^-WlSS 

200 AFCEB& 

201 FFTEB& 

202 mmmim 

210 

2 1 1 timmmmm 

212 

213 mmmmtkmim 

214 gUlESS 

215 5MHB^HI§l» 

216 mmmEmm 

220 

22 1 P/SISB& 

223 ^-r >^-u-yta?& 

2 24 *¥!l£**kf|ElBfr 
22 5 &&&&&& 

226 -r>^-u-^w 

227 MODEB& 
2 28 S/PEB& 

229 jS3@§I% 

230 mmimi^mm&mm 

231 maBteta^u 

232 mmmm7 4 )i*\m 
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